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be readily closed, a metal screen is hung down the 
upper half of the tube at the back to provide an air 
space at the top, to which the men can escape by an 
.air-lock through the screen on the occurrence of an 
inrush of water, and pass out through an emergency 
air-lock in the bulkhead behind. 

The author has collected together a large quantity 
of information from a variety of publications, so as to 
present a fairly complete record of the numerous sub¬ 
aqueous tunnels carried out by means of a shield, 
and more particularly those where compressed air 
has been also resorted to, of which there are several 
interesting examples in Great Britain, France, and 
the United States, all constructed within the last 
twenty years. The clear descriptions are very well 
illustrated by numerous drawings; and the book de¬ 
serves a cordial welcome from all persons who are 
concerned or interested in the latest developments of 
subaqueous tunnelling. 


PROBLEMS IN METABOLISM. 
Problems in Animal Metabolism. By J. B. Leathes. 

Pp. viii + 205. (London : John Murray, 1906.) 

Price 7s. 6 d. net. 

HIS volume is the latest of the series that Mr. 
Murray is issuing in connection with the work 
of the physiological laboratory of the London Uni¬ 
versity. The subject Dr. Leathes took for his lectures 
is perhaps the most important one in the whole of 
chemical physiology. In a study of metabolism one 
seeks to understand the innermost workings of the 
living cells, and thus to comprehend the sum total 
of the chemistry of life. In order, however, to pave 
the way for such complete knowledge it is necessary 
to study individual chemical reactions, the items that 
go to form the final sum; and so in the interesting 
book Dr. Leathes has produced he is mainly con¬ 
cerned with a separate consideration of the way in 
which the carbohydrates, fats, and proteids are 
utilised, and finally catabolised. 

The author has taken infinite pains to get his facts 
correct, and has presented the subject in an extremely 
clear way. He is able to point out quite lucidly how 
far present knowledge carries us, and where specula¬ 
tion steps in to fill up the gaps. One becomes con¬ 
scious of the width of these gaps when one realises 
that any exact knowledge of how simple substances 
like sugar are ultimately converted into water and 
carbon dioxide in the body is at present lacking. In 
the case of the more complex materials, such as the 
proteids, hypotheses are still more numerous, because 
our facts are still scantier. 

I he whole work is full of pregnant suggestions, 
and the writing is so attractive that one can con¬ 
fidently recommend it to all those who desire a picture 
of exactly where physiology stands at the present 
day in relation to these important matters. 

The spirit of the physiological chemist should not 
be to make this branch of science an offshoot of 
chemistry, but to use organic chemistry as the means 
to an end. This is the correct attitude that Dr. 
Leathes assumes throughout. In the remote past 
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so-called physiology was largely anatomy. When all 
that anatomy could contribute had been learnt, it 
was found that the real work of the physiologist was 
only beginning. So, too, as Dr. Leathes points out, 
we look forward to a future in which chemistry will 
have contributed its share, and the workers will dis¬ 
cover that physiology has still problems before it 
which cannot be learnt from pure chemistry, any 
more than the whole of physiology can be learnt by 
dissections. 

The subject of proteid metabolism is in the air just 
now, so it is specially interesting to ascertain what 
views Dr. Leathes holds in relation to it. He accepts 
the view which is daily gaining greater credence, that 
in digestion the albuminous molecule is broken up 
into quite simple substances, mainly of the amino- 
acid variety. He believes that these are absorbed as 
such, and that the work of proteid synthesis is carried 
out by the living cells of the tissues from these 
crystallisable products transported to them by the 
blood and lymph. He admits this hypothesis is in the 
unproven condition, but has himself been successful 
in showing that the nitrogen of the blood, combined 
in amino-acids and molecules of that order, is in¬ 
creased during absorption. To identify the individual 
amino-acids is a matter of much greater difficulty, and 
a simple calculation shows how greatly even the most 
abundant of them must be diluted by the whole mass 
of the blood even during the progress of the absorp¬ 
tion of a considerable meal. 

His views on the catabolism that proteids undergo 
very largely coincide with those of Folin. The 
nitrogen of ingested albumin is readily split off with 
comparatively little loss of energy and discharged via 
the liver as urea. The non-nitrogenous residue is 
therefore available as a source of heat and energy in 
much the same way as fat and carbohydrates are. 
Until, therefore, we know how the cells dispose of 
such simple organic compounds as fat, our knowledge 
regarding the fate of the fat-like moiety of proteids 
must be in abeyance. Dr. Leathes puts this much 
more fully, but very clearly, which makes one wonder 
why, in another part of the book, all his arguments 
are against the possible origin of fat from proteid 
intra-cellularly. 

Is it, then, advisable to limit our proteid intake 
to the low level advocated so forcibly by Chittenden? 
Should we take only sufficient to balance the small 
amount of proteid waste that is associated with tissue 
activity? In his answer to this question Dr. Leathes 
has taken an independent and original line. He 
admits that the necessary minimum is much less than 
the conventional dietary of 100 grams daily, but he 
thinks it does not necessarily follow that it is un- 
physiological to take more than the minimum, any 
more than it is unphysiological to take any food 
which yields more than the minimum of faecal refuse. 
In the infant, the dietary provided by nature in the 
amount of milk it takes is, even after making due 
allowance for growth, at least ten times greater than 
the minimum. The minimum can therefore hardlv 
be normal for the adult; and a possible reason for 
this is that there may be a few members of the amino- 
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acid group which are required in large amounts for 
cell repair, and that it is only the commoner amino- 
acids which are not required in the amount usually 
taken, and which are consequently so rapidly dis¬ 
charged from the body. 

This example of the manner in which the puzzles 
of metabolism are grappled with will be sufficient to 
show the character of the book, and one hopes that 
those interested in these fundamental questions will 
themselves study in full what a reviewer is only able 
to state imperfectly in barest outline or in samples. 

W. D. H. 


OUR BOOK SHELF. 

Poverty and Hereditary Genius; a Criticism of Mr. 

Francis Galton’s Theory of Hereditary Genius, 

By F. C. Constable. Pp. xvi +149. (London: 

Arthur C. Fifield, 1905.) Price 2s. net. 

The criticism which Mr. Constable brings forward 
in this book is that reputation is not a test of ability, 
and as Galton’s theory of hereditary genius is based 
on this assumption, it has to be discarded. The statis¬ 
tical evidence given in “ Hereditary Genius ” has to 
be explained away, and Mr. Constable attempts to 
do this by what he calls the “ swamping effect of 
poverty.” We quite agree with Mr. Constable that 
it is harder for a poor man with uninfluential parents 
to achieve success as a judge than for a rich one with 
influence, but this does not seem to us to justify Mr. 
Constable in discarding the conclusions of “ Heredi¬ 
tary Genius,” for if the social conditions of both 
parents and offspring are relatively about the same, it 
seems as if the omission of the ability in poverty- 
stricken parents and their children is rather like leav¬ 
ing out of account the addition of numbers to both the 
numerator and denominator of a fraction. The 
omission may therefore not affect the result at all, 
and whether fuller statistical evidence should modify 
Mr. Galton’s conclusions is a matter which can only 
be decided by statistics other than those which Mr. 
Constable discusses. He appears, however, to have 
overlooked altogether in his argument that other 
statistics exist and tend to show that psychical and 
physical characteristics are inherited in the same way, 
a point which seems to us to upset a good deal of 
Mr. Constable’s criticism. 

Mr. Constable does not refer to Mr. Galton’s other 
books, and apparently quotes from the 1869 edition 
of “ Hereditary Genius.” It is a pity that Mr. 
Constable does not always succeed in expressing him¬ 
self very clearly, and his habit of putting his argu¬ 
ments in the form of questions becomes somewhat 
tiresome, and makes the book seem a rather dis¬ 
jointed composition. 

Modern Cosmogonies. By Agnes M. Clerke. Pp. 

vi + 287. (London : A. and C. Black.) Price 35. 6 d. 

net. 

This popular account of the structure of the universe, 
so far as it can be understood with the means of 
inquiry now at the disposal of astronomers, should 
serve a useful purpose in directing attention to the 
position of the most difficult problem of celestial 
science. To early philosophers it was sufficient to 
regard the heavens as a solid and crystalline firmament 
in which the stars are fixed; facts of observation were 
not considered essential for the metaphysical found¬ 
ation upon which the great minds of antiquity sought 
to support their universe. The ingenious framework 
of solid concentric spheres and epicyclic motions was 
shown to be a baseless fabric by Tycho Brahe’s con- 
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siderations of the orbits of comets, and was finally 
discredited by the law of gravitation. 

What may be regarded as the modern era of scien¬ 
tific cosmogony, in which serious attempts were 
made to explain what is seen on the background of 
space, opened about a century and a half ago with 
Wright’s “ cloven disc ” theory of the Milky Way 
and Lambert’s view of it as a sidereal ecliptic. These 
considerations of the nature of the universe are related 
to those of its origin adumbrated by Swedenborg and 
Kant as the nebular hypothesis, and afterwards 
worked out in mathematical detail by Laplace. 
During the past few years several objections of a 
mathematical and physical nature have been raised 
to this hypothesis, which has proved to be vulnerable 
at many points. In Miss Gierke’s words, “ It has, 
indeed, become abundantly clear that the series of 
operations described by Laplace could scarcely, under 
the most favourable circumstances, have been accom¬ 
plished, and in a thin nebulous medium would have 
been entirely impossible. The nebular cosmogony 
has not, then, stood ‘ Foursquare to all the winds 
that blew'.’ Its towers and battlements have crumbled 
before the storms of adverse criticism. It survives 
only as a wreck, its distinctive features obliterated, 
although with the old flag still flying on the keep.” 

Tidal evolution, the meteoritic hypothesis, and other 
views developed in recent years to satisfy the de¬ 
mand for a cosmogony consistent with existing know¬ 
ledge of the heavens, particularly with spectroscopic 
observations, are described by Miss Clerke. While 
we cannot subscribe to all her judgments and inter¬ 
pretations, her work contains a large amount of 
material, both observational and speculative, and 
general readers will find much to interest them in it. 

R. A. G. 

The Geometry of the Screw Propeller. By W. J. 

Goudie. Pp. 47. (London and Glasgow: Blackie 

and Son, Ltd.) Price is. 6 d. net. 

This is a small book presenting “ a simple exposi¬ 
tion of the geometrical principles connected wdth the 
screw propeller, and illustrating the various ways in 
which these may be applied to obtain a correct de¬ 
lineation of the propeller on paper, in the drawing 
office, and in the foundry.” It is intended principally 
for the use of engineering students in technical 
schools, but is likely to prove useful in other direc¬ 
tions, since it contains a clear and admirably illus¬ 
trated account of the geometry of screw propellers. 

The writer is a lecturer on mechanical engineering 
in Paisley Technical College, and possesses a good 
knowledge of workshop practice in addition to 
thorough familiarity with the geometry of his sub¬ 
ject. He does not attempt any discussion of the 
design of a screw propeller most suitable for a new 
ship, but restricts attention to the preparation of 
drawings, patterns, and moulds required in the 
manufacture of propellers for which the dimensions 
and forms have been determined. This is a wise dis¬ 
cretion, for while the geometry of screw propellers 
admits of exact treatment, the selection of the most 
efficient propeller for an individual steamship is even 
now a matter not admitting of exact scientific treat¬ 
ment when precedent has to be departed from; experi¬ 
ments alone can be trusted. 

Mr. Goudie describes in clear and simple language 
the methods by which helical surfaces of uniform or 
variable pitch may be constructed, and illustrates in 
detail the practical methods of moulding the blades 
in the foundry. For the benefit of students who may 
not have the opportunity of actual work in the foundry 
the author indicates how, with the aid of a few simple 
tools and materials, skeleton models of the various 
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